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INTRODUCTION ’
-~ The authors welcome the opportunity to present their views on this -

- 4 . »

timely subject. The import:an_ce' of construction education for erﬁploy-- g
. . : ] ’ . .

, ment levels ranging from craft apprentice to company president has .

-

become inc'z;eaa:ingly apparent. The growing 'need_s of our eom'plex '

i K

. ' aociety are placing ever-greater demands on the coristruction ihdﬁstry. '
The industry, 1n responding; ci;o thlB cha.llenge. will require better

techmca.l and ma.nagenal skills from its fut:ure ernployees. Trach-

i .

tu)nally, the conatruct:.on 1ndustry has. turned to the engmeermg

"

- schools as its primary source of profes a1ona11y-tramed.person-nel. g .
'.' ‘In ’ué doing, it has 'p\ec'orne one of the major emﬁl_pye'ra‘of engineeriﬂg'

L4

graduates, - , . : , , .

..o« Itis the wish and intent of the authors that 'the- historical bonds be- _
b ' . . - *
_ tweén the construction industry-and the engineering.schools continue
\ . L)
- . to €x1at. Hopefully, they will become even stronger. If th18 goal is to

t

be reahzed, a ‘continuing dJalogue between the conetructmn 1nduatry
« 7 and the -educat:.onaI- institutions must be established and mamtamed.

It is hoped that this paper will contribute to such a dialogue.

‘e !
‘,. »

. ) ’ ’
The profeumnal constructor of i:oday"muab”have a W1de range of T
alulla. \!\)[a.ny of these, for their’ optu'nurn developrpent, should be

- v atructured on an adequate educational founda.tmn. The educational

- ) »
. ( . ) ~
‘ .
~ v .
)




. ﬁneeda of the coristructor e%:ompasp several tech'nica”i areas which the

- ‘ . RS .
.
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I Y 7 oo -

engineering schools ha.ve t:ra.dltrona.ally 1nc1uded in thelr curr1cu1a, but’

A

*
Y
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- constructor, much like the profesaronal engrneer who' engagea in prwate .

. indu_atry; This defect is increa‘singly appa’rent as the industry's.,

schools, some of which are revising their cuxrricula so as to better

they a.lao extend fa.r beyon,d the solely techn;,éal areas. The profee anal

' practice, must extend his total competency if-he is to functron effectwely °

‘wrthrn our economic, legal, pohtrcal and societal engiroMent. The -~ =
2 [ . . .

.regponse of the engineexing school’s ‘to the evolving réqui,reménfs of the

14
constructron industry has appeared, to many who work in the. industry, -

to be dmapporntmgly slow. A - . 5.

-~ .
- . N . e

> . . , 9 6 & e

. . o ) ) . B 13
It is conceded that any formal undergraduate program of engineering
education, once a 4‘-$rear Me constraint has been introduced must

involve many trade-offs 'betWeen compet1ng areas of instruction, The o

-

determrnatron of these trade-offs should in the oprnron ‘of the authore 'y
1 » < v o
1nvolve the 1nduatry employers as well as t,he professional educators.

A

Engineering curricula, almost wi%hout exception; have £‘ai1ed Yo give
\ . 2 ) . . P

adequate recognit;ion to the edycational needs of the construction

- R
intetrests become broader in scope and as less emphasis is given to : ~
the "'drawing: boa‘rd" ntage of design actwrt:y There are hopeful .

h ‘¢
md:catrona that this situation is be1ng recogmzed by the engmeering

.~ : ' .

- 2 -
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. prqpare their graduates for actual construchon practme. The con-

o

-

-

.

{
aﬁuctwn mduatry supports such moves, a8 wxll be e\;1denced by

13

documentatzon supphed in thas paper.

X
1] . »

") . HISTORICAL REVIEW .

¥

The conatru'c*tion ind‘us;ry has 2 laudabie regord of 'invoivement in
construction education. This mvolvement predates that of_the ma;onty'
of thoae,eciuca:i;onal institutions which now offer formal conatruct;on-
oraented programa. The/ndustry 's mtereat m*‘e&acauon encompaaaeu

atudenta in Jumor high achools a8, well as thoae enrolled in var1oue .

» -J-‘

colleges and umveruueﬁ. The: 1ndustry has made a w1de range of

continumg educatmn programs awaﬂable to its employeea. It has been
mvolved in the development, field teatmg, and teachmg of apprentme

programs, Ita educah\o;’)al activities have 1nc1uded the 1n8tigat1on and

, funding of reaearch the formulatmn of construction education goals .

-numerous seminars and short courses,

and recommended construction curricula, the preparation of career
\ - .
guidance\iterat:ure, the development of training programs, the

-«

publication of various books and manuals, and the ap‘onqo_rlhip of

_ B3 ! . . \
. : ‘e
. : -
./ , . .

The major educxtional activities of the Associated General Contra’étora

o{ America wi{ow be summarized. The intent is to 111ustrate the " i

’

.

-




industry'a long-standing concern-,with education, In so doing, it is
recognized that aevera.l other 1nduatry orgamzahons have’ comparablc

recordl of educatmnal mvolvement .

14
. '
’ .. P P |

. .

The Aaaoc1ated General Contractors of .A.n:.menca operates as a‘natmnal

orgamzatmn in. support of over 100 state or local chaptera ma.de up of

its 8,500 eont?actor compa.ny members. Its educational interests.at’

3

the national level are directed through its Construction Education '
' Cpmm1ttee, through aeveral joint comrmt;teea W1th educahon groups,
and through an Educal:xon and Research Fcundatmn. The aigmflcant

educational actwmea of A.GC include the fo'lIowmg-

- beginning in 1964, a Construction Education‘Bulle'tin has
. :be’en d;atributed to AGC mlembekns and to gtéhe:?interea‘tted
persons, This Bulletin, together with aupplementary
~memoranda, reco:d‘é \‘rarious educetional' activities whicn

are of__ints,zeat to the construction industry and construction

educatorﬁ.'*ﬁ L "f,' S Co. .
-*AGC has auumed the reaponnbmty of prowding continuing

. educatton opportumtma to acquamt its professional con-

- tractor members with the m_o_ut efficient methods of .
~ L ) &
. , ' sy .t
‘ . N o 4 ..)
- :’

It

(



b
p e | company ;manaéemeﬁt. S;rpina;a and short courses
which are direc.téd towards specific edycational areas
‘have been e?ponsored :by_ AGC, bothv at the na;tional level , ' ’ . B
and at chapter levels. Some 120 such programs were

= conducted in 1974, mcludmg fwe nationally- aponaored

aemmars AGC mtenda to help its membere reapond

g to chan es in the construction deliver roceaa, while « , .
_ ges in, slivery pi A

‘. conducting their business in an efficient and profitable

N ‘ ) . »
B .

, "manner. . .
/ - many: young péople at the jdnio;; high schgpl level now {

have the opportunity to explor'e 'thq' construction industry

a ' through the "World of Conﬂructmn", a year-long substitute ~

‘ for the tradmonal industrial arts class, Students learn . .

th; various phases of conat;uction :_neféhods and levels of

m#riagendent. 'I}hey" co]n t?xen apply this knowle'dge through-

. ' ¢ out their liveh; vregardlea,a of the‘occupatio;w they ult;imately

+  choose, Thi.a curriculum was developed at Ohio State
Uniwersity with input fi'qm AGC members, Cor

, R

.= construction industry organizations have fu‘ncged a feasibility ~
o . ' study for construction career exploration at the high school V
‘ . S L
p _ ' i . i ;
C : ‘ ™ 5 - ]

. )
" .

. ! . s ‘
|
|
\
\




. B . ‘ Y .
level. This study was completed in 1974 by the same group
ét Ohio State University which prepared 'the. successful "World
: . of Conatruc.t'iqn?' programs. Funding sources for implementation

‘of a high school program based on the feasib.il?/ty study are

now being explored. : o -+
L . ' i
. v S
‘ / " . - AGC has been active at the h1,gh school level in offermg career .
e - gu1dance for those who are contemplating a career in con- ‘
. o | struction. A 16 mm AGC color film entitled, "To Bu11d A ’

Future' explains the various routes by which a person can
enter the nation's large:at industry., AGC brochures such
as '"Construction Opportunities Unlimi‘ted" ha:ve bee;x
« supplied to high schools, as have a'peake‘ru from industry
to help prov‘ide guidance to 'pofential constructors. A 60-
second, public se_rv_i'ce television a.nnéuncement‘w'aq produced
last fall and will be diatribu:‘t’:.éd to‘ovexi 260 commercial
‘atahona. This announcement will ur\ge high achool students

*

to atay in school and get their d1plomas, then become a

.

. o part of the world of construgtion,

’ .

' ! ' 4
- at the university level, AGC seeks assurance that

d ' .

~ graduates of schools with construction curricyla will




". ‘

[

»

]

-

be properly prepared to entor the industry and ultimafg)y |
~ to assume reuponlible positions in the industry, A jomt ﬂ
committee functions with resprea/entataon from AGC, the
Auocmted Schools of Constructmn, the American Inat1tute -'
of Conatructors, and the American Soc:.ety for Engineermg
: Educatmn. Thw joint committee of 1ndustry and academu: :
Ieadera promotea quality education to meet the requ1rementa

>

of the conatructmnk industry, At its next meeting, the group ,

- will be expanded to include mechanical and electrical

rei:r’eaentation,‘from the construction industty,

- AGC encourages its inmnbera to provide bummer employ- \

-

ment for conatructlon-oriented atudente and fa.culty. : \

“Work-aﬁ‘udy“ ""eo-op' and 'internship" arrangementu have \

also been encouraged as a way of ‘providing real-life - C \\\, )
~experienge for faculty and atﬁdents. AC{C. is currently - \

exploring ways Whereby students who are enrolled in
| univefuity-level construction curricula may engage in
. . '
various craft activities during brief work periods, while

é.voiding the requireinent that they first join a labor union.

- the AGC Education and Research Foundation was eltablipiaed :

-7




in 1968 to uupport eonatruction education and to foﬂtér

.

conatructmn reaearch A 8cholarah1p program is : _ _ T
= ' admmmtered by the Foundatmn and funded by the Con-
- ‘ aulting, Constructors (_louncﬂ of America. This pr'ow.deo
lcholaruhilos to deserving a,tudento in the a.m'oo.nt of
/ ._ $1, 000 per year, renewable for up to four years, Over |
. $140, 000 has been -cor;lr'pittéd for this pﬁrpoge sfincé
1969. The Foundation has also awarded 2 limited number

[ ) : . u

e of research grants. In March of this ‘year, the Foundation- & o !

prov1ded $34, 225 to Iowa State University for the second
stage of a natxonal aupervmory trai;ung program. 'I'hw
study will develop the courae"apecificatians fo'r ten ) .
| . . ) specific courses in the program. In 1974, the F_ounk!‘in .
| | , established the Research Advisory Couricil to auistth"e SN2
Foundutron in developmg and maintaining an e:tpan\c}ed

program of constructmn industry reae’arch.

- the Conltructmn Educatmn Dxrectory, first 1eaued in 1969
. ’ o a,nd updatad in 1974, 11stu over 80 collegen-and un,wers:.txeﬁ . '
| throughout the cou.ntry with conatructxon-related educational
curricula. The Directory is available to AGC membera and I | ‘ .

through its chaptera haa been widely d:.stnbutod to high school

P : -

. .
! Y - 8 - R ' : '
. . . , o




counselors, It includes both undergraduate and graduate

levels of education, and it éncompa.saes two-yéa.r and four-

r

yea.r technology programs as well as programa wluch are

& .

a.dmmutered by a.rclutectura.l, engmeermg, conatructmn,

a.nd mduatna.l management departmenta of umvernuea.

L)

~ .a network of neafly 30 AGC student chaptera-pi'ovi&ea the
é'ol.legé.-le_avél construction student with a medium for .
implementing ideas and maintaining essential contact with
© . the industry..

- AGC was deeply involved in ASCE's 1974 Conference on
Civil Engineering. Education, held at Ohm Sta.te University.

A ma.Jor segment of thw conference was devoted to the needs

N
for construction education and an ev&lua.!;mn of the adequacy’
_ - ra , ,
of current edgcational programs, N
. : ’ ’ 7

- the AGC Conatrﬁctién Education Committee has been active
in encouraging t:he development of construction education
curricula at the univ'erliw levél. It has recently éevised

‘ its "Educational Goala and Recommanded Construction

. o Curr1cu1a. for the Construction Induatry" to mclude a

-9 .
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2 ‘cofmbined set of ‘guidelines which ar;»'ply to buﬂding ’

construction as well as to highway and hea’vq‘; con-
struction. Specifi¢ covérages .within each subject a;ea .
are deliberately e#cluded from this document. In this
way, the upiversitieé are enczauraged to tailor their
programs to meet the i)a_rticul'ar needs of théir area
and to utilize the\educa:_tional skills of their 'faculty','.'
The Construction Education Comr'nitteé is presently . v
involved in exploring mechanisms for the accreditation
of.profeasional programs for éonséruct:ion edu_g,a;ion.

| | ’ | R .

Viewed from another angle, the educational activities it which+AGC
. . \ *

is currently engaged ‘can be grouped into'three broad gategoriea.' The

' -

first of these is directed towards providing information as to sources

of construction education; the Construction Education Bu;lletm and the

Conatructmn Education Directory are prime examples of this act1v1ty

-

Next, AGC provides direct aid in the form of scholarships und

auiitance in finding summer employment opport:unitiel to persons

'who seek to further their conetructmn educatmn. Fmally, AGC e

[
D

. aupp’hea source material for construction educatmn in.the forn} of

.

sponsored seminars, worksliops, training programav, film Qstnps,

cassettes, publications, speakers, etc. ' ' ' gt

\

- 10 -
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-1nﬁ programs. tsclau'n to this -roIe is based on 1ts.1éco-rded

_ .,
“-’”_‘The next step WOulﬁ mVOlve the structurrng of curr1cula 1n accor-

e > .t : . 2 Ta -
~ R ’t‘"‘ . . . ) . . - ‘
T, . ] e 4
R XY ) " R . . - - .
Q‘,, . @T ’ . T » . - st . - . :
- . \ ; - » L' e 4 [ . s - o )
. A R _ ) AR - 5
These natlonal educat1pna1 act1v1t1e8 of AGC’ are“‘further strengthened
: P

through the efforts of 1ts sevefalwhaptersﬁstnd*rts—:nember compames

'I‘he un1fy1ng theme to AGC .8 educatmﬁ‘al actwrties is an emphasrs .

on the educat1ona1 de\relopment ’of those persons,who 1ntend to pursue T
. L |

professronal careers w1th1n the construct:.on 1nd‘ustry.

. ., o . “ . .
3 v - R < s
4 - . PRI R .

Y . > r
B
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-

1dent1f1cat10n of educat:ona"l obJectwes for con"structron

- -
! -

_/"

' 1nvolvement and concerns with construct1on e(ducatmn, as- well as

upon 1ts acknowledged pos1t10h asa ma_]or emp}oyer of the graduates

) of engmeermg schools. The constr_uctugx 1nd:ustry is unrquely capa.ble \

71 ,of vsupplymg the engmeerrng schools w1th exph\crt statements as to

the performance Btanda,rds Whmh it expects from graduatmg englnee,rs.y'“ '

(E
5 &
v

who seek careers in’ constructmn. S e R

,;}"': BN S S . SR T
It 1s therefore proposed that the educat1ona.1 obJectwes of con- - -

struct1on engrneerrng programs should be arrmed at collaboratwely,

a

through Jomt d18cuss1ona' betWeen educatmnal adm1n1strators and

construct‘ron pract1t10ners, rather than be:mg establ1shed un1latera11y. :

A

P A .. < .
= T ' ". - L : . >
: . . B . R o - o
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o b e en unplemented- A Joint Adv:.s,ory Comrmttee Wlth s1gn1f1cant
ot . s -

dance»fw1th these obJectwes ’ and WQuld become a pr1ma1-y respon-

IR change of v1ews should be ma1ntamed throughout th13 process and

o throughout the operat1on of the progra.:m. Vamous mechamsms for. .

R s1b111ty of the prof;ssmnal educators. I—IoWever, a cont1nu1ng ex- -

e effectmg th1s exchange have been proposed and m some cases have o

- mdustry representatmn oﬂers a hopeful potent1a1 for success, {0 '

i ?.,. . . . ) <
- The 1nvolvement of the constructmn 1ndustry in the educatronal

\ i

process should not be lnmted to part1c1pataon 1n 1dent1fy1ng .

Y

curr1cu1a which are subsequently developed. Rather, a.ppropnate k

o ~

eIements from the expertlse of practxcmg constructors should be .«

Lr

1ncorporated into the 1nstruct1ona:1 matenal and methods. 'I‘he

= o : students should be exposed, to whatever extent is posauble, to a

o ' "real world" env1ronment m which the1r dec1s1ons are. based on .
_state- of-the-art data, econorruc and soc1olog1ca1 cons1derations,

‘ - as well as upon the theoret1ca1 concepts whmh have tradx,tmnally

been taught in the c1assroom. Properly handled thJ.s can bring a -

new challenge and exc1te:nent to the. educational process. Con- -

oo »

structxon pract:,tloners can be brought 1nto the elassroom and

/..

- \
ST o

~12 -

» _vs;gmfwant teach;ng responsrbx,ht:.e_sv~ass1g'n'ed -to‘ them within their

~educatxona1 .obJectwes and to evalua.t1ons ~of constructmn eng1neerin'g

POEEERY
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e T Y

g - . areas of expertme. Constructmn students and faculty can be brought -
o 1nto the offLQes of constructlon, contractors, or placed d1rect1y on the 2 ; b
. : "€ L .

-

Job s1te. Constru};tmn exper1ence, acqu1red e1ther through summer

2 ernployrhent or through a formal work-study\program, ‘can be, s
... - . {integrated with-classrcom ‘instruction to'the benefit of the student,
. . . : . - . ~, " T i 6o !

' . : Ny ‘ ) ' A
A 5" A .o S . o
.

It’;is‘ recognized th’a.t man;' practical difficulties must ‘be overcome

before all of the foregomg proposals can be unplemented in depth
7/
: 'I'h1s 1n no wa.y detracts from the1r importance, The eng1neer1ng

' o schools should be asked to accept the employers of engmeermg

: graduates as a s1gn1f1cant voice in the structurmg and 1mp1ementat1on

. of forma.l educat1ona1 programs. The people from 1ndustry ahould,
in turn,. be as}ced to assume s1gn1f1cant respons1b1ht1es and personal “"
‘1nvolvement in th:.s program thus established, Lip service to these :
~concepts Wwill not sufﬁce» the educat1ona1 pa.rmerslrup must exist u}

fa.ct, rather than in fantasy.

’ 1

Y . DA L. . ) 1

" Specific areas in wh1ch the construct1on mdustry can be expected to
contribute to constructa.on eng1neer1ng educatmn will now be summa-
. Al v . . . . .

- r1zed

"> ‘ . . » - ) oo "‘7 . . , . - v_.. ) . -
) - .collaborate with professional educators in identifyirig -

- 13 .
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N o o : ' ' NS
ranked obJectweB, preferably expressed in terms of _ PR

PN ’ ’ Palliedt “ - . - o

- e { des1red skrlls of gra.duatmg en,gmeers, for constructmn ,

engmeermg prog rams.

. - . Tae . . . . LI
L] . "
a . ) : ‘

.

. . . . o ’
> . - . - 7 . . L4

T o - perlothcally review t:he operahon of constructa.on engmeer- o . ‘
Lo . |
|

pro gram adm:.mstr‘a.’t

- this mxght be accomph 'ed th/i'ough an Industry Advmory

o - N R . : 1
e Coun¢11, or its equwalem:. N , o o . |

. - - assume d1rect téaching responsﬂnht:y for~ des1gnated areas | ¢

. of mstructmn, both W1th1n the clas sroorﬁ ‘and outs1det-:?f it. ‘
. V *
.. v Thm mvolvement may mclude guest lecturers, semifiars,

,etc. , ’but should not be c'onfined to these, A éontinui'ng o - "

" educational’ involvement for selected in&ustry;)ra.ct.iﬁone'rs,‘f |
iy | _. w1th direét_: teacbing res’ﬁons_i'bility for a signifi;:ant .blo'ck of
’ instruétional material, could ~im13rove the rapport bef;Ween‘

e SR ths-.industry and the engirfeering schools, B

1l er, ’ G [ ] . . S,
e - . e 2
- . "\, ’ .
Y

- program support in such areas as work opportunities for

faculty' and students, "co-op" programs, 1nt.‘tarnship|, ’

»

/
scholarships and supplementary funding, program publicity

L A N : . - 14 -




' this paper is, in itself" an ercouraging sign of a long’-awau:ed change_"

at high achooi levels, ‘Bppnaqrship of student eocietiea
and activities, »''Construction Day" programs which.

recognize students already in the program, etc.

-

<

In closing, the authora wish to agam express the1r pleauure at be1ng

afforded this forum to present the1r V1ew7 The 1nv1tat1on to aubrmt

in att:itudea. The construchon 1ndustry and the eng1neer1ng schools

~e

are bound together by many common ties. The past now lies beh1nd

" us. Our joint future will be largely what we want to make of it

\ 4
“
\ . .
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